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AMENDMENT 

In the Claims : 

The following listing rcilccls amendments to the claims and replaces all prior 
versions and listings of claims in this application. 

1-30. (Canceled) 

31. (Currently amended) An isolated nucleic acid molecule encoding a himian 
Fab molecule, wherein the nucleic acid molecule comprises: 

a first nucleotide sequence encoding a first polypeptide that is a binding portion of 
a yl heavy chain variable region (Vh) of said human Fab molecule where said heavy 
chain region exhibits inununological binding affinity for a hepatitis C virus (HCV) E2 
antigen; and wherein the first nucleotide s equence i s polypeptide comprises a sequence 
selected from the group consisting of th e coatiguous s equence of nucleotide s depicted in 
Figure 1 A (SEQ FD NO:23) or - a d e g e nerate variant th e reof; th e contiguoufi s e qu e nce of 
nucleo t i d es d e pict e d in Figu ro^ B (SEQ ID NQ:23) or a d e g e n e rat e variant th e r e of; th e 
Gon tiguouG sequ e nce of n ucl eotide s depic ted-in^ igur e 1C (SEQ LD N0:2'1) or a 
degen e ra te-vari ant there o f; th e contiguous sequence of nucleotide s depicted in Figure 4D 
(SftQ ID NO:25 ) or a degen erat e variant thereof; the contiguoufi s e qu e nc e of nucl e otid e s 
depic t ed in Figu r e A B (SEQ ID NO: 1 9) or a dcgc mcrat e variant th e r e of; th e contiguous 
sequence of nucl eoti des depicted in Figur e 4F (SEQ ID NO:26) or a degenerate variant 
thereof, and the co ntiguous s e quence of nucl e otid e s d e pict e d in Figure 4G (SEQ ID 
NOO;^) or-a dege ne rateA^ari ant th e r e of SEQ ID NO: 1 , SEQ TP NO:2, SEQ ID NO:3, 
SEQ ID NQ:4, SEQ IDNO:5, SEQ ID NQ:6 and SEQ TP N0:7 ; and 

a second nucleotide sequence encoding a second polypeptide that is a binding 
portion of a fc light chain variable region (Vl) of said human Fab molecule where said 
light chain variable region exhibits immunological binding affinity for a hepatitis C virus 
(HCV) E2 antigen, and wherein the second nucleotide sequence i s polypeptide comprises 
a sequ ence selected from the group consisting of th e contiguous s e qu e nc e of nucleotid e s 
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tk^te d in Figur e 3 A (SEQ ID NO: 15) or a dc gonc rut e variant th e r e of; the co ntiguous 
x^e^aencc-efauol eotidc s depicted i n lugure 3B (SEQ ID N O: 16) o r a- d e g e n e rate variant 
ther eof; th e contiguous se quence of nucleot i d e s d e picted in Figure 3C (S EQ ID NO: 17) 
€4^-deg^er at e variant thereof; the contiguous sequence of nucl e otides depicted in 
Figure 3 D4SBQ ID NOil 8) or a deg e n e rate variant th ere of; the contiguous c e qu e nce of 
nu cl e otides dep iete d in Figur e 3E (SEQ ID NO: 19) or a degen e rat e varian t4h or e of, the 
eefit^ig uouG sequ e nce of nucleoti d es depicted in Figure 3F ~( SEQ ID NO:2Q) or a 
d^one rat e variant th er eof; and the contiguous s equence of i mol e otid e s depicted in Figur e 
^(SBQ4I> ^JO:21) or a dege ne rat e variant ther e of S EQ ID N0:8. SEQ ID NO:9. SEQ 
ID NO: 10, SEQ ID N0:1 L SEQ ID NO: 12, SEQ ID NO: 13 and SEQ ID NO: 14 , and 
wherein said Fab molecules have binding affinity greater than 1x10^ M"* for HCV E2. 

32. (Previously presented) The nucleic acid molecule of claim 31, further 

comprising: 

a third nucleotide sequence encoding a first leader sequence peptide, wherein said 
third nucleotide sequence is operably linked to the 5' terminus of the first nucleotide 
sequence and is capable of causing secretion of the encoded heavy chain variable region 
when the encoded heavy chain variable region and the first leader sequence peptide arc 
expressed; and 

a fourth nucleotide sequence encoding a second leader sequence peptide, wherein 
said fourth nucleotide sequence is operably linked to the 5' terminus of the second 
nucleotide sequence and is capable of causing secretion of the encoded light chain 
variable region when the encoded light chain variable region and the second leader 
sequence peptide arc expressed. 

33. (Original) The nucleic acid molecule of claim 32, wherein the third and 
fourth nucleotide sequences are selected from the group of leader sequences consisting of 
onip A and pelH. 
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34. (Previously presented) The nucleic acid molecule of claim 31 , wherein the 
first nucleotide sequence is depicted in Figure 4A (SEQ ID NO:22). 

35. (Previously presented) The nucleic acid molecule of claim 31, wherein the 
first nucleotide sequence is depicted in Figure 4B (SEQ ID NO:23). 

36. (Previously presented) The nucleic acid molecule of claim 31, wherein the 
first nucleotide sequence is depicted in Figure 4C (SEQ ED NO:24). 

37. (Previously presented) The nucleic acid molecule of claim 31, wherein the 
first nucleotide sequence is depicted in Figure 4D (SEQ ID NO:25). 

38. (Previously presented) The nucleic acid molecule of claim 31, wherein the 
fhst nucleotide sequence is depicted in Figure 4E (SEQ ID NO: 19). 

39. (Previously presented) The nucleic acid molecule of claim 31, wherein the 
first nucleotide sequence is depicted in Figure 4F (SEQ ID NO:26). 

40. (Previously presented) The nucleic acid molecule of claim 31, wherein the 
first nucleotide sequence is depicted in Figure 4G (SEQ ID NO:27). 

4 1 . (Previously presented) The nucleic acid molecule of claim 31, wherein the 
second nucleotide sequence is depicted in Figure 3 A (SEQ ID NO: 15). 

42. (Previously presented) The nucleic acid molecule of claim 31, wherein the 
second nucleotide sequence is depicted in Figure 3B (SEQ ID NO: 16). 

43. (Previously presented) The nucleic acid molecule of claim 31, wherein the 
second nucleotide sequence is depicted in Figure 3C (SEQ ID NO: 1 7). 

44. (Previously presented) The nucleic acid molecule of claim 31, wherein the 
second nucleotide sequence is depicted in Figure 3D (SEQ ID NO:18). 
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45. (Previously presented) The nucleic acid molecule of claim 31, wherein the 
second nucleotide sequence is depicted Figure 3E (SEQ ID NO: 19). 

46. (Previously presented) The nucleic acid molecule of claim 31, wherein the 
second nucleotide sequence is depicted in Figure 3F (SEQ ID NO:20). 

47. (Previously presented) The nucleic acid molecule of claim 31, wherein the 
second nucleotide sequence is depicted in Figure 3G (SEQ ID N0:21)- 

48. (Currently amended) An isolated nucleic acid molecule, comprising a first 
nucleotide sequence encoding a binding portion of a yl heavy chain variable region (Vn) 
of a human Fab molecule obtained fi-om a combinatorial Ubrary, wherein said Fab 
molecule exliibits immunological binding affinity greater than 1 x lO'^ M'^ for a hepatitis 
C virus (IICV) E2 antigen and further wherein the first nucleotide sequence is yl heavy 
chain sequence is selected from the group consisting of the contiguoufi sequence of 
Hucl eotidec depict e d in Fi g ure (SEQ ID NQ:22) or a degenerate variant thereof; the 



sequen c e of nucleotid e s depicted in F igure ^E (SEQ ED NO: 19) or a degen e rate variant 
thereof; the contigu ou s sequ e nc e of nucleotide s depicted in Figure ^F (SEQ ID NO:26) 
or a degen e rate va riant thereof; and th e-eontigiiou R s e qu e nc e of nucl e otid e s d e pict e d in 
Ftgure ^G (SEQ ID NO:27) or a dcgcn cratc-vaH ant ther e of SEQ ID N0:1, SEQ ID N0:2, 
SEQ ID NO:3 , SEQ ID N0:4, SEQ ID NQ;5, SEQ ID NO:6 and SEQ ID NO:7 . 

49. (Previously presented) The nucleic acid molecule of claim 48, wherein the 
first nucleotide sequence is depicted in Figure 4A (SEQ ID NO:22). 

50. (Previously presented) ITie nucleic acid molecule of claim 48, wherein the 
first nucleotide sequence is depicted in Figure 4B (SEQ ID NO:23). 




of nucleotides depicted in Figure 4 B (SEQ ID NO;23) or a 
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51. (Previously presented) The nucleic acid molecule of claim 48, wherein the 
first nucleotide sequence is depicted in Figure 4C (SEQ ID NO:24). 

52. (Previously presented) The nucleic acid molecule of claim 48, wherein the 
fust nucleotide sequence is depicted in Figure 4D (SEQ ID NO:25). 

53 (Previously presented) The nucleic acid molecule of claim 48, wherein the 
fu st nucleotide sequence is depicted in Figure 4E (SF^Q ID NO: 19). 

54. (Previously presented) The nucleic acid molecule of claim 48, wherein the 
first nucleotide sequence is depicted in Figure 4F (SEQ ID NO:26). 

55 . (Previously presented) The nucleic acid molecule of claim 48, wherein the 
first nucleotide sequence is depicted in Figure 4G (SEQ ID NO:27). 

56. (Currently amended) An isolated nucleic acid molecule, comprising a first 
nucleotide sequence encoding a binding portion of a k light chain variable region (Vl) of 
a human Fab molecule obtained from a combinatorial library, wherein said Fab molecule 
exhibits unmunological binding affinity greater than 1x10^ MT^ for a hepatitis C virus 
(HCV) E2 antigen and further wherein the firs^nu cl e otid e s e quence k light chain 
sequ ence is selected firom the group consisting of the contiguous s equence of nucleotide s 
dcpic t ed in Figur e 3 A (S E Q ID NO: 15) o r a d e g e nerate variant thereof; the contiguoufi 
seq^€Bce of nucl e otide c d e picted in Figure 3B (SE Qj D NO: 16) or a d e generate variant 
thereof; the-eoatiguo uf; c e quence of nucl e otides dcpict od-i n Figure 3C (SEQ ID NO: 17) 
er-^egene rat e variant thereof; the c o ntiguous s e quence of nucleotid e s d e pict e d in Figur e 
3D (SEQ ID NO: 1 8 ) or a deg e n e rate varia at-thcrG of; the contiguou s s equence of 
mt^kx>tidos^4c pict e d in Figur e 3E (SEQ ID NO:19 )-o r a degenerate variant thereof; the 
c-onttgu ous sequence of nucleotides d eplet ed in Figur e 3F (SBQ NO:20) or a 
dog on e rate vai iant th e r e of; an d-fehc con tiguou s s equence of nucleotide s depicted in F i gu re 
3G (SEQ ID NO:ai) o r- a dege nerate variant the reof SEQ ID N():8. SEQ ID NO:9, SEQ 
LI) NO: 1 0, SHO ID NO:l 1 , SEQ ID NO: 12, SEP ID NO: 13 and SEQ ID NO: 14 . 
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57. (Previously presented) The nucleic acid molecule of claim 56, wherein the 
second nucleotide sequence depicted in Figure 3 A (SEQ ID NO: 1 5). 

58. (Previously presented) The nucleic acid molecule of claim 56, wherein the 
second nucleotide sequence is depicted in Figure 3B (SEQ ID NO: 16). 

59. (Previously presented) The nucleic acid molecule of claim 56, wherein the 
second nucleotide sequence is depicted in Figure 3C (SEQ ID NO: 17). 

60. (Previously presented) The nucleic acid molecule of claim 56, wherein the 
second nucleotide sequence is depicted in Figure 3D (SEQ ID NO:l 8). 

61. (Previously presented) The nucleic acid molecule of claim 56, wherein the 
second nucleotide sequence is depicted in Figure 3E (SEQ ID NO: 19), 

62. (Previously presented) The nucleic acid molecule of claim 56, wherein the 
second nucleotide sequence is depicted in Figure 3F (SEQ ID NO:20). 

63. (Previously presented) The nucleic acid molecule of claim 56, wherein the 
second nucleotide sequence is depicted in Figure 3G (SEQ ID N0:21)- 

64. (Original) An expression vector, comprising the nucleic acid molecule of 
claim 3 1 opcrably linked to control sequences that direct the transcription of the first and 
second nucleotide sequences whereby said first and second nucleotide sequences can be 
transcribed and translated in a host cell. 

65 . (Original) The expression vector of claim 64, wherein the control sequences 
are capable of directing the transcription of the first and second nucleotide sequences in a 
prokaiyotic host cell. 
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66. (Onginal) The expression vector of claim 64, wherein the control sequences 
ai'c capable of directing the transcription of the first and second nucleotide sequences in a 
eukaryotic host cell. 

67. (Original) An expression vector, comprising the nucleic acid molecule of 
claim 48 operably linked to control sequences that direct the transcription of the first 
nucleotide sequence whereby said first nucleotide sequence can be transcribed and 
trcuislated in a host cell. 

68. (Original) The expression vector of claim 67, wherein the control sequences 
are capable of directing the transcription of the first nucleotide sequence in a prokaryotic 
host cell. 

69. (Original) The expression vector of claim 67, wherein the control sequences 
ai e capable of directing the transcription of the fu-st nucleotide sequence in a eukaryotic 
host cell. 

70. (Original) An expression vector, comprising the nucleic acid molecule of 
claim 56 operably linked to control sequences that direct the transcription of the first 
nucleotide sequence whereby said first nucleotide sequence can be transcribed and 
translated in a host cell. 

71 - (Original) The expression vector of claim 70, wherein the control sequences 
are capable of directing the transcription of the first nucleotide sequence in a prokaryotic 
host cell. 

72. (Original) The expression vector of claim 70, wherein the control sequences 
arc capable of directing the transcription of the first nucleotide sequence in a eukaryotic 
host cell. 
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73. (Original) A prokaryotic host cell transformed with the expression vector of 

claim 65. 

74. (Original) A prokaryotic host cell transformed with the expression vector of 
claim 68. 

75. (Original) A prokaryotic host cell transformed with the expression vector of 
claim 71 . 

76. (Original) A eukaryotic host cell transformed with the expression vector of 

claim 66. 

77. (Original) A eukaryotic host cell transformed with the expression vector of 

claiin 68, 

78. (Original) A eukaryotic host cell transformed with the expression vector of 

claim 72. 

79. (Original) A method of producing a recombinant human Fab molecule, 

comprising: 

(a) providing a population of transformed host cells according to claim 76; and 

(b) expressing said recombinant Fab molecule from the expression vector. 

80. (Previously presented) A method of producing a recombinant polypeptide 
having a binding portion of a yl heavy chain variable region (Vh) of a human Fab 
molecule, comprising: 

(a) providing a population of transformed host cells according to claim 77; and 

(b) expressing said recombinant polypeptide from the expression vector. 
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8 1 . (Previously presented) A method of producing a recombinant polypeptide 
having a binding portion of a k Hght chain variable region (Vi ) of a human Fab molecule, 

comprising: 

(a) providing a population of transformed host cells according to claim 78; and 
(h) expressing said recombinant polypeptide from the expression vector. 

82-116. (Canceled) 

117. (Previously presented) The isolated nucleic acid molecule of claim 3U 
wherein the human Fab molecule encoded by the first and second nucleotide sequences 
comprises the contiguous sequence of amino acids depicted in Figure lA (SEQ ID NO: 
1 ) and the contiguous sequence of amino acids depicted in Figure 2A (SEQ ID NO: 5). 

lis. (Previously presented) The isolated nucleic acid molecule of claim 31, 
wherein the human Fab molecule encoded by the first and second nucleotide sequences 
comprises the contiguous sequence of amino acids depicted in Figure IB (SEQ ID NO: 2) 
and the contiguous sequence of amino acids depicted in Figure 2B (SEQ ID NO: 6). 

1 1 9. (Previously presented) The isolated nucleic acid molecule of claim 3 1 , 
wherein tlie human Fab molecule encoded by the first and second nucleotide sequences 
comprises the contiguous sequence of amino acids depicted in Figure IC (SEQ ID NO: 3) 
and the contiguous sequence of amino acids depicted in Figure 2C (S EQ ID NO: 7). 

120. (Previously presented) The isolated nucleic acid molecule of claim 31, 
wherein the human Fab molecule encoded by the first and second nucleotide sequences 
comprises the contiguous sequence of amino acids depicted in Figure ID (SEQ ID NO: 
4) and the contiguous sequence of amino acids depicted in Figure 2D (SEQ ID NO: 8). 

121 . (Previously presented) An isolated nucleic acid molecule that encodes a 
recombinant human monoclonal antibody that exhibits immunological binding affinity 
for a hepatitis C virus (HCV) E2 antigen, wherein the antibody comprises at least one 
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group of tlircc complementarity determining regions (CDRs) interposed between 
framework regions (FRs) said FRs derived from a him:ian immunoglobulin, wherein the 
group of three CDRs is selected from the group consisting of amino acid residue numbers 
32-36, 51-71, 104-121 of SEQIDNO:!; amino acid residue numbers 32-36, 51-67, 100- 
116 of SEQ ID N0:2; amino acid residue numbers 32-36, 51-67, 100-117 of SKQ ID 
NO:3; amino acid residue numbers 31-35, 50-66, 99-1 14 of SHQ ID NO:4; amino acid 
residue numbers 23-34, 49-56, 89-97 of SEQ ID N0:5; amino acid residue niunbcrs 23- 
33, 49-55, 88-95 of SEQ ID N0:6; amino acid residue numbers 23-34, 50-56, 89-97 of 
SEQ ID NO:7; and amino acid residue numbers 23-33, 49-55, 88-96 of SEQ ID N0:8. 

122. (Previously presented) The isolated nucleic acid molecule of claim 121, 
wherein the antibody encoded by the nucleic acid molecule comprises a first group of 
CDRs with amino acid residue numbers 32-36,51-71, 104-121 ofSEQTDNO:l 
interposed between FRs, and a second group of CDRs with amino acid residue numbers 
23-34, 49-56, 89-97 of SEQ ID NO:5, interposed between FRs, wherein the first and 
second groups of CDRs interposed between FRs together form a binding site for an HCV 
E2 antigen. 

1 23. (Previously presented) The isolated nucleic acid molecule of claim 121, 
wherein the antibody comprises a furst group of CDRs with amino acid residue numbers 
32-36, 51-67, 100-116 of SEQ ID K0:2 interposed between FRs, and a second group of 
CDRs with ammo acid residue numbers 23-33, 49-55, 88-95 of SEQ ID NO:6, interposed 
between FRs, wherein the first and second groups of CDRs interposed between FRs 
together form a binding site for an HCV E2 antigen. 

1 24. (Previously presented) The isolated nucleic acid molecule of claim 121, 
wherein the antibody comprises a first group of CDRs v^th amino acid residue numbers 
32-36, 51-67, 1 00-1 17 of SEQ ID N0:3 interposed between FRs, and a second group of 
CDRs with amino acid residue numbers amino acid residue numbers 23-34, 50-56, 89-97 
of SI-Q ID NO: 7 interposed between FRs, wherein the first and second groups of CDRs 
interposed between FRs together fonn a binding site for an HCV E2 antigen. 
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125. (Previously presented) The isolated nucleic acid molecule of claim 121, 
wherein the antibody comprises a first group of CDRs with amino acid residue numbers 
amino acid residue numbers 31-35, 50-66, 99-114 of SEQ TD NO:4 interposed between 
FRs, and a second group of CDRs with amino acid residue numbers 23-33, 49-55, 88-96 
of SEQ fD NO:8 interposed between FRs, wherein the first and second groups of CDRs 
intciposed between FRs togctlicr form a binding site for an HCV E2 antigen. 

126. (Previously presented) A method for providrng an antibody titer to HCV in a 
mammahan subject, comprising introducing a therapeutically effective amount of the 
composition comprising the isolated nucleic acid of claim 120 to said subject. 

1 27. (Previously presented) A method for providing an antibody titer to HCV in a 
mammalian subject, comprising introducing a therapeutically effective amoimt of the 
vaccine composition of claim 121 to said subject. 

128. (Previously presented) An isolated nucleic acid molecule encoding a human 
Fab molecule, wherein the nucleic acid molecule comprises a nucleotide sequence 
selected from the group consistmg of SEQ ID NO: 1 5, SEQ ID NO: 1 6, SEQ ID NO: 1 7, 
SEQ ID N0:18, SEQ ID N0:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ 
ID NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, and SEQ ID NO:27. 

129. (Previously presented) The isolated nucleic acid molecule of claim 128, 
wherein the nucleic acid molecule comprises the nucleotide sequence of SEQ ED NO: 15. 

130. (Previously presented) The isolated nucleic acid molecule of claim 1 28, 
wherein the nucleic acid molecule comprises the nucleotide sequence of SEQ ID N0:16. 

131. (Previously presented) Tlie isolated nucleic acid molecule of claim 128, 
wherein the nucleic acid molecule comprises the nucleotide sequence of SEQ ID NO: 17. 
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1 32. (Previously presented) The isolated nucleic acid molecule of claim 1 28, 
/herein the nucleic acid molecule comprises the nucleotide sequence of SEQ ID NO: 18. 



133. (Previously presented) The isolated nucleic acid molecule of claim 128, 
wherein the nucleic acid molecule comprises the nucleotide sequence of SEQ ID NO: 19. 

134. (Previously presented) The isolated nucleic acid molecule of claim 128, 
whcrem the nucleic acid molecule comprises the nucleotide sequence of SEQ ID NO:20. 

135. (Previously presented) The isolated nucleic acid molecule of claim 128, 
wherein the nucleic acid molecule comprises the nucleotide sequence of SEQ ID NO:21. 

136. (Previously presented) The isolated nucleic acid molecule of claim 128, 
wherein the nucleic acid molecule comprises the nucleotide sequence of SEQ ID NO:22- 

137. (Previously presented) The isolated nucleic acid molecule of claim 128, 
wherein the nucleic acid molecule comprises the nucleotide sequence of SEQ ID NO:23. 

138. (Previously presented) The isolated nucleic acid molecule of claim 128, 
wherein the nucleic acid molecule comprises the nucleotide sequence of SEQ ID NO:24. 

139. (Previously presented) The isolated nucleic acid molecule of claim 128, 
wherein the nucleic acid molecule comprises the nucleotide sequence of SEQ ID NO:25. 

140. (Previously presented) The isolated nucleic acid molecule of claim 128, 
wherein the nucleic acid molecule comprises the nucleotide sequence of SEQ ED NO:26. 

141. (Previously presented) The isolated nucleic acid molecule of claim 128, 
wherein the nucleic acid molecule comprises the nucleotide sequence of SEQ ID NO:27. 
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